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This  document  is  a  manual  for  the  application  of  the  computerized  Life  Cycle  Cost  (LCC) 
Model  designed  for  the  Full-Scale  Engineering  Development  (FSED)  Phase  of  the  SEEK 
TALK  Program.  FSED  contractors  will  use  the  model  to  perform  cost  estimates, 
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PREFACE 


The  computerized  Life  Cycle  Cost  (LCC)  Model  for  the  Full  Scale 
Engineering  Development  (FSED)  Phase  of  SEEK  TALK  is  a  revised  and 
extended  version  of  the  LCC  Model  for  the  Advanced  Development  Phase, 
which  Model  was  itself  an  elaboration  of  the  Model  used  in  the  first, 
or  3esign  Studies,  Phase  of  the  program.  This  document  is  the  User's 
Manual  for  the  FSED  LCC  Model. 

The  Manual  is  contained  in  two  volumes.  Volume  I,  entitled  Life 
Cycle  Cost  Management,  covers  LCC  policies  for  SEEK  TALK,  the  nature 
and  application  of  the  Model,  and  instructions  to  contractors  for 
carrying  out  FSED  LCC  tasks.  Volume  II,  entitled  Model  Equations 
and  Model  Operations,  first  describes  the  overall  structure  of  the 
LCC  Model,  the  cost  element  equations,  the  sensitivity  analysis  capa¬ 
bility  and  the  repair  level  analysis  capability.  Next  it  provides 
values  for  Air  Force  input  parameters  and  instructions  for  contractor 
inputs,  general  operating  characteristics  of  the  Model  and  detailed 
operating  procedures.  Finally,  four  appendices  contain  a  glossary 
of  variables,  illust.ative  computer  runs,  instructions  for  calcula¬ 
ting  modlf icatioa/installation  cost  elements  and  instructions  for 
using  the  Model  for  calculations  Involving  Interim  Contractor  Support 
and  Centralized  Intermediate  Maintenance  Facilities. 

An  earlier  version  of  this  document  was  prepared  by  MITRE  for 
the  Air  Force  Electronic  Systems  Division,  and  issued  by  them  as 
Attachment  15  to  the  FSED  RFP  for  SEEK  TALK,  namely,  RFP  No. 
F19628-80-R-0184,  dated  21  July  1980. 
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SECTION  1 


LIFE  CYCLE  COST  POLICIES  FOR  SEEK  TALK 


Volume  I  of  the  User's  Manual  describes  life  cycle  cost  policies  for 
SEEK  TALK,  summarizes  the  nature  of  the  FSED  life  cycle  cost  model, 
and  provides  instructions  to  contractors  for  carrying  out  FSED  LCC 
tasks . 

1 . 1  SEEK  TALK  Acquisition  Depends  Upon  Life  Cycle  Cost 

The  Air  Force  has  established  that  life  cycle  cost  will  be  a  key 
factor  in  the  selection  of  the  production  contractor,  as  well  as  in 
determining  whether  SEEK  TALK  will  be  approved  for  production.  Life 
Cycle  Cost  (LCC)  management  techniques  and  controls  have  been  and 
will  continue  to  be  emphasized  in  all  phases  of  the  SEEK  TALK 
Program . 

Contractor  management  should  be  concerned  with  the  LCC  program 
because  cost  will  be  a  major  factor  in  determining  the  success  of 
their  efforts. 

To  make  LCC  work  for  him,  the  manager  needs  to  give  cost 
considerations  high  priority.  He  should  give  prominence  to  LCC  in 
the  program  structure,  develop  an  awareness  of  cost  in  all  project 
personnel  (and  especially  the  design  engineers),  see  that  cost 
targets  are  formulated  and  used  to  guide  the  work,  and  emphasize 
cost  consideration  changes  --  including  cost-reducing  design  --  in 
all  program  reviews. 

1 . 2  LCC  Actions  That  The  Government  Has  Taken  To  Date 

The  Government  has  emphasized  the  importance  of  LCC  considerations 
since  the  inception  of  the  SEEK  TALK  program.  It  has  demonstrated 
this  emphasis  through  the  following  specific  actions  taken  to  date: 

Identified  SEEK  TALK  as  an  LCC  program 

Developed  an  approach  to  Life  Cycle  Cost  controls  that 
builds  upon  the  success  of  past  programs,  notably  the  ARC- 
Ib-i/ARC-XXX  program. 

Established  LCC  policies  for  SEEK  TALK  and  an  LCC  program 
plan;  determined  that  LCC  will  be  the  cost  factor  used  in 
production  source  selection. 


h..Ai.K.NOi'  FlU'iiJ 
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Encouraged  the  contractor  to  challenge  government 
requirements  in  the  interest  of  reducing  cost. 


Developed  the  concept  of  multiple  configurations  -  Full -up 
(Type  I  or  maximum),  Partial  array  (Type  II  or 
intermediate)  and  Modem-only  (Type  III  or  minimum)  -  in 
order  to  establish  lowest  LCC  designs  meeting  the 
operational  requirements  of  each  platform  type. 

Provided  Life  Cycle  Cost  Models  for  contractor  use  in  the 
Design  Studies  and  Advanced  Development  phases. 

Developed  early  working  relationships  with  host  platform 
SPOs  and  ALCs ;  set  up  integration  study  contracts  for  four 
platforms:  F-15,  F-16,  A-10,  OV-10. 

1.3  LCC  Actions  Taken  to  Date  bv  Contractors 


The  SEEK  TALK  development  contractors  have  conducted  their  design 
work  with  emphasis  on  program  cost  reduction  and  control.  Design 
concepts  have  been  formulated  with  emphasis  on  cost  considerations, 
and  specific  design  decisions  have  been  made  using  LCC  trade 
studies.  The  following  actions  contributed  to  these  efforts; 

Developed  mechanism  for  cost  estimation,  cost  tracking  and 
cont  ro  1 . 

Partitioned  LCC  targets,  and  compared  results  with  cost 
element  estimates. 

Identified  known  and  potential  cost  drivers  in  each  major 
cost  area. 

Projected  LCC  with  accuracy  estimates  for  input 
parameters,  and  detailed  supporting  rationale. 

Suggested  specification  or  ground  rule  changes  that  would 
reduce  cost. 

Related  component  quality  level  to  LCC;  made  preliminary 
component  selection  for  low  LCC. 

Proposed  aircraft  antenna  locations  and  antenna  designs 
selected  with  consideration  of  installation  cost  and  added 
fuel  cost. 
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1 . 4  Purpose  of  LCC  in  FSED  and  Production  Phases 

The  overall  purpose  of  LCC  in  the  SEEK  TALK  program  is  to  ensure 
that  the  systems,  as  designed  by  the  development  contractors,  are 
affordable  by  the  Air  Force.  Affordability  is  gauged  on  a  total 
life  cycle  cost  basis,  including  the  several  cost  components  of  both 
acqusition  and  ownership. 

During  the  early  portion  of  the  FSED  phase,  LCC  techniques  will  be 
used  to  identify  and  support  trade  and  other  studies  leading  to  low 
LCC  designs.  After  Critical  Design  Review,  continuing  cost 
controls,  pressure  against  possible  cost  increases  and  incremental 
cost  reductions  where  possible,  will  utilize  LCC  tracking  and 
analysis  efforts.  It  is  recognized  that  estimates  of  the  input 
parameters  for  the  LCC  calculation  cannot  be  made  with  high 
accuracy,  particularly  before  the  FSED  models  have  been  fabricated 
and  tested.  Hence,  a  rigorous  mathematical  optimization  is  not 
possible.  Nevertheless,  the  contractor  can,  using  LCC  techniques, 
identify  the  design  decisions  that  will  help  minimize  LCC. 

At  the  end  of  FSED,  contractor  projections  of  LCC  will  be  important 
factors  in  production  source  selection.  Contractual  incentives  for 
the  successful  production  contractor  will  depend  on  his  actual  LCC 
performance  vs.  his  LCC  prediction.  Performance  will  be  determined 
via  actual  demonstration,  including  field  measurements  and 
statistical  tests  to  determine  reliability,  maintainability, 
operability  and  other  LCC  drivers. 

At  the  start  of  the  FSED  contract  effort,  the  LCC  work  defined  by 
the  FSED  SOW  and  this  User's  Manual,  and  the  FSED  Phase  LCC  Model 
defined  by  this  Manual,  shall  supersede  the  LCC  work  defined  by  the 
Advanced  Development  Phase  SOW  and  associated  User's  Manual. 
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SECTION  2 


NATURE  AND  APPLICATION  OF  THE  FSED  PHASE  LCC  MODEL 


2.1  Mode  1  in  FSED  Phase 

The  FSED  Phase  Life  Cycle  Cost  (LCC)  Model  is  a  major  tool  that 
contractors  shall  use  to  reduce  and  control  total  program  cost, 
including  costs  of  both  acquisition  and  ownership.  It  shall  be 
utilized  by  each  contractor  in  tne  early  part  of  FSl.)  (i.e.,  piior 
to  Critical  Design  Review)  to  establish  cost  targets  for  LCC 
elements  and  subelements,  to  identify  cost  drivers,  and  to  make 
trade  studies  witiiiii  the  general  domains  defined  by  Air  Force, 
performance  spt'c  i  f  icat  ions  and  the  contractor's  FSEC  de.sign  concept. 
In  .addition,  the  model  will  enable  the  contractor  to  study 
alternative  logistics  sujiport  approaches  and  alternate  repair  levels 
for  e<iuipmont  items. 

Subsequent  to  Critical  Design  Review,  however,  the  detailed  designs 
of  equipment  Configuration  ITEMS  and  Computer  Program  Configuration 
ITEMS  will  have  been  established.  The  model  shall  then  be  used  for 
tracking  and  ccaiti-ol  1  ing  LCC  during  the  construction  .ind  test  stages 
and  for  evaluating  ECPs .  It  shall  also  be  used  to  refine 
Ofierat  iona  1  and  supjport  procedures. 

The  FSED  I'hasi'  'lodel  will  also  be  used  by  the  Air  Force  for  two 
purposes.  It  will  provide  a  means  for  estimating  major  elements  of 
LCC,  both,  for  developing  funding  requirements  and  for  investigating 
the  cost  consequences  of  alternative  program  choices.  It  will  also 
be  usi'.i  to  define  standards  for  evaluating  contractor  LCC  estimates 
including  use  in  source  selection. 

The  FSED  Phase  LCC  I'lodel,  as  described  in  this  manual,  is  similar  in 
basic  structure  and  in  level  of  detail  to  the  Advanced  Development 
Phase  LCC  Model.  Any  differences  .are  described  subsequently  in 
Section  a  of  A'olumo  II. 

2.2  Role  of  rh(’  ’Icvie  1  in_tiny  Pj'odiict  i  on  Phase' 

The  .Air  Fcrce  is  planning  to  utilize  life  cycle  cost  as  a  major 
criterion  in  sourer,  selection  for  SEEK  TALK  production.  Offerers 
will  be  required  to  predict  SEEK  TALK  LCC.  using  a  prescribed  LCC 
Model  .nui  prescribed  values  for  .Air  Force  input  parameters  to  the 
model.  iJi'i't'ors  will  estimate  contractor  input  parameters  lusing 
.Air  Force  instructions  and  ground  rulesi.  and  will  utilize  tliese 
c'stimate.s  to  mak(.  projections  of  LCC. 


Means  will  i.hen  be  used  to  measure  and  verify  the  LCC  performance  of 
the  contractor's  production  equipment.  A  financial  incentive, 
fiositive  or  negative  depending  upon  LCC  performance  vs  LCC 
prediction,  will  be  administered  as  stated  in  the  production 
contract . 

Each  key  contractor  input  parameter  used  to  project  LCC  will  be 
verified  or  controlled  in  some  way  to  measure  actual  contractor 
performance  and  compare  it  with  the  previous  parameter  estimate. 

The  method  of  verification  or  control,  and  the  timing  of  the 
verification  or  control  process,  will  depend  upon  the  nature  of  the 
parameter.  Four  different  approaches  will  bo  utilized,  as  described 
be  low . 

(1)  For  parameters  related  to  terminal  production  prices,  or 
item  production  prices,  the  fi.xed  price  incentive 
production  contract  itself  will  provide  suitable  controls. 

(21  For  parameters  definc'd  by  the  specifications,  fixed  by  the 
contractors  design,  and  easy  to  observe  or  measure, 
insp(!ction  of  the  production  product  will  be  sufficient  for 
verification.  Examph^s  of  such  parameters  are  number  of 
antenna  ('lements,  dimensions  of  ehictronic  boxes  and 
weights  of  individual  items. 

(31  Parameters  at  least  partly  riefineci  by  the  sp('c  i  f  i  cat  ions  , 
but  having  values  that  are  d;  fi'icuit  :’or  the  contractor  to 
control  and  to  measure  .ac.cur n  o  ly ,  may  require  a  more 
complicated  means  of  verification.  Tims  for  reliability 
and  m.i  inta  i  nab  i  1  i  ty  parameic'rs.  for  exam}>le,  statistical 
tests  would  be  carried  out  on  samples  of  production  units 
operating  in  the  field. 

(41  Mod  i  f  i  cat  ion  •  insta  1  1  at  ion  paranu'ters,  such,  as  labor  hours 
to  inst.ill  a  terminal  on  each  type  of  host  platform,  will 
require  a  special  verification  process.  The  nature  of  this 
process  will  depend  upon  the  provisions  of  the  FSED 
contract  r-'g  iraing  Class  1.  mod :  f  i  ca  t  i  ons  -  and  esps'cially, 
the  degree  of  respons  i  b  i  1  i  t  v  defined  for  the  r''Tn 
cont  ractor . 

Tile  FSEI'  i’imse  LCC.'  ’'.'del  will  i)i'  simplified  b\  tin  Air  I'orce  land 
MITRE;  prior  to  production  proposal  preparation.  Tile  simpler 
vorsicr;  will  be  used  in  Prodiu.tion  soiirci  s  ‘lection  and  in  ;.'ro\' id  ing 
the  basis  fo*'  incentivr  re  i  m'ni  rsemen  t  .  in  particular,  tiie  fcl  lowing 

cii  inges  i  r.  the  nioiie  1  will  be  made: 


o  Consideration  of  costs  over  which  tlic  coiuracior  has  little 
or  no  control  will  he  e  1  im  i  nat  <'d  . 

o  These  costs  or  cost  ()ar;imet<!rs  found  during  the  I'SCl)  I’h.ee 
to  have  an  insignificant  effect  on  l.CC  will  he  e  I  ;  m  i  nat  ('ri  . 

o  The  model  will  be  updated  to  reflect  current  A;!'  I'tjn.e  [  .  a:, 
for  installation,  deployment,  operatioi.  aind  ma  inteij  anc.e  . 

o  Problems  and  deficiencies  .irising  it.  tin'  usi  e,f  jsre 

Phase  '■lodel  will  Vie  corrected. 

2.3  N;]t.ure  of^  _''1odeJ  Inputs 

Model  inputs  are  comb,  inat  iciis  of  gove  rnnient i;  rn  i  piri.r.i’.'  :  : 

cc:  t  ra>,  tor  -  i  urn  i  slic'.i  p  i  r<imei<'rs  . 

li.xamDlcs  of  govcrnnient  param(>iers  .ire  proinct:;:;  nnn.:  :  t  :  “s  n.d 
rates  and  con  t' i  gurat  ion  mi.xcs,  planned  de;.  1  cviin-nt  aini  n.  i  ng 

char.ictor  ist  ics  ,  utilization  rates,  and  fixed  ;■  rope  r;  :  i  s  tie 
logistics  support  system  such  as  pipeiiiH-  times  and  lain;  ; 

F.xa:!,:;  1  ('s  of  coi.t  r.ic  tor  inputs  are  the  pi'rtii.ent  ch.ir  n.t  e  r  i  s  l  ;  ns  e! 

1 1  i  s  system  (iesign.  including  the  syst(>n.  breakdown  into  ;  r.g  i  I  1  1  y 
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TABLE  2-1 


MAJOR  CATEGORIES  OF  INPUT  DATA  BY  TYPE  AND  BY  SOURCE 
(Sources:  Government,  Contractor) 

System-Wide  Parameters  (File  (1)) 

Government:  Labor  Rates,  pipeline  times,  unit  cost  factors, 

planned  inventory  utilization  period,  etc. 
Contractor:  Training  and  Tech.  Order  data,  FSED  cost. 

Deployment  of  Host  Platforms  (Files  (2)  and  (6)) 

Government:  Operational  bases  by  type  and  by  theatre. 

Platform  deployment  at  bases. 

Pl^_form_-  0_r_iented  Parameters  (Files  (3),  (4),  (3),  (6)) 
Government:  Platform  operating  and  utilization  data; 

thrust/fuel  relationships.  Terminals  per 
platform.  Installation  modes;  recurring 
fi.xed  mod  i  f  icat  ion/ insta  1 1  >jt  ion  cost. 

Contractor :  ('porational  labor  hours;  drag  per  antenna. 

Unit  terminal  production  cost. 

Son-recurring  mod i f icat ion,  insta 1 1  at  ion  cost. 
Recurring  A-Kit  cost  and  installation  hours. 

ITEM-Ori ented  and  Supporj.  Ecu ipment -Or i ented  Parameters 
(File  (7).  (8),  (9)'.  \l()).  (1'!))'" 

Contractor:  Suyiport  Equipment  characteristics; 

Tech.  Order  pages. 

ITEM  definitions  and  propi:rties; 

What  SRU.s  are  in  each  LRU. 

ITEM  reliability  and  maintenance  data; 

Tech.  Order  and  Training  data. 

What  .Support  Equipment  is  used  in 
repair  of  each  ITEM. 

What  the  ITEM  configurations  are  for  each 
platiorm  type. 
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2.4  S  igii  i  t  icaiico  ol'  M<jde  1  t)«iipiits 

Thi'  oiiLpuLs  of  Lho  LCC  Modol  provide  an  overall  summ.iry  by  rost 
classification,  biavikdowns  in  s  i  gn  i  f  iiaint  cost  areas,  tabulations 
showing  sensitivity  ol  results  to  variations  in  selected  parameiers 
and  showing  the  results  of  an  analysis  of  repair  level  options. 

These  output  tables  will  ,issist  the  th-sign  engineer,  the 
1  ns ta 1 1  at  ion  '  integrat ion  engineer  and  tht-  logistics  support  planner 
in  determining  the  :;ost  consequences  of  tlu'ir  decision  alternai  ives 
.■\  firiet  di'scription  of  the  Node]  outputs  will  suggest  liow  tlen  .  ni 
be  Use’!  by  tlie  contractor  in  his  I'SED  work. 

Th('  outputs  of  the  Hasic  hlKl  (l.i  1  <:u  1  at  ion  are  givuui  in  seven  !,  ihles 
as  toll ows : 

(li  .''u.’iinti j'V  by  Tost  rieimuit:  Gives  a  summary  of  toi.il 
.u:>iu  is  i  I  ion  .nid  ownership  costs  in  accoidiincu'  with  a 
staiul.ird  cost  binnikdown  structure. 

(2)  i’l.’.tform  i  f  i  cat  ion  1  list,!  1  1  .It  ;  on  Costs;  I'rcivides 

bi'e.ikiiowns  of  mod  1 !' i  e,at  iou,  i  US  t  <1 1  1  a  I  i  on  c  tisi  hy  e.xpensc' 
c.  I  ass  i  t  i  c.u  i  on  and  pl.itfonn  type.  Tliis  liighlighls  wli.it 
pl.ii  forms  ,'.nd  iiista  I  lat  ioii  .nn-as  t  sifusysi  ems  i  are  ll;e  in.iior 
v.ost  coiit  1  i  butors  . 

(.5)  ('!'('raiion  and  hogistic;.  Support  ii'nS'i  Cost  b'emcnis: 

I'rot'ides  bre.ikdowns  of  I'.u  h  of  (.'i('\eu  OaS  cost  ole-.ients  bv 
iuiti.il  vs  r(H'.urrin,g  expcuisi',  and  b\  type  ('■;  oper.il  iona  1 
b.ise  or  nia  i  111  eu.iiic.e  lo<  ,11  loti .  Tins  sIk'ws  t'hasing  oi  tln'se 
losis  .uui  i  he  K, 'C.U  ions  w'nere  i  iiey  will  hi'  uu.urred. 

i  •*  1  I  TlTl-Spec  1  1  ic  Costs  .iiid  M.i  i  nt  (‘ii.ince  Cha  r.u  I  e  r  i  s  i  i  i.s  : 
’’roviiies  for  t'ach  coni  i  act  or-de  f  i  neii  ITKM  -  i.e.,  l.ine 

Kep  1  .ue.ib  1  e  Init  le.g.,  black  box)  and  Shop  Kep.nrable  I'nit 
le.g.,  printed  i.ircnit  board  assembly)  -  a  breakilown  of  its 
coni  r  ibut  1  on  to  failures,  its  alloc, ited  nia  i  nl  eii.nu.e  costs, 

■  ind  its  ciinsnmpt  i  on  of  sj>ares  tun  its  and  dc'i  Kirs'). 

'  Supi'i'-l  K.piipnieiit  Kecni  i  reiiK'Hl  s  and  Costs:  Shows  total 
re.juired  units  oi  support  ecjuipnienl  ol  each  i  c.'iit  ractor - 
defined  tvi'e.  the  .issoci<Ued  ccist,  and  a  breakciown  o!  units 
ti\  lyi’e  ol  iiase  Ol  ma  1  nlenaiu.e  Icication, 

cc  i’ i  1  o  I  111 'Ti' Mil  i  na  1  Cost  .ind  raiiurc’  Rale  Data:  Sliows  for 
e  l.  II  govc'i  nmen t -de  1  1  ned  platform  type;  numhc'rs  of 
p  1  .it !  orni;> ,  termin.als  per  platform,  .aggregate  production 
licit  ind  mod  i  1  I  ca  t  I  on  ■' 1  ns  t  .1 1  1  a  t  i  on  cost  (.it  tiii'si'  ii'rminals 


for  the  contractor's  design,  several  measures  of  failure 
rate  for  that  design,  and  mean  hours  between  failures. 

(7)  Manpower  Requirements:  Shows  manpower  requirements  for 
maintenance  and  for  preparation  of  item  management  data, 
broken  down  by  type  of  operational  base  and  by  base  vs 
depot.  It  also  summarizes  manpower  needed  for  training. 

The  outputs  of  the  Sensitivity  Analysis  are  of  two  types.  First, 
the  change  in  LCC  is  given  for  a  25  percent  change  in  each  of  six 
selected  system-wide  parameters  -  all  unit  costs,  all  failure  rates, 
all  false  pull*  rates,  all  fault  isolation  and  repair  times,  all 
repair  materials  costs  and  modification/installation  labor  hours. 
Second,  the  change  in  LCC  is  given  for  defined  changes  in  each  of 
eight  selected  ITE.M-specif ic  parameters,  and  in  each  case,  the  ITEMs 
are  then  arranged  in  order  of  significance.  The  ITEM-speci f ic 
parameters  are:  failure  rate,  unit  cost,  false  pull  rate,  repair 
materials  cost,  intermediate  repair  fraction,  depot  repair  fraction, 
and  condemnation  rate.  In  addition,  the  ITEM-specif ic  analysis 
investigates  whether  any  SRUs  would  be  cheaper  to  maintain  if  they 
could  be  treated  logistical ly  as  LRUs. 

The  last  type  of  output  is  produced  by  the  Repair  Level  Analysis 
routine.  This  develops  for  each  contractor-def ined  ITEM  (Line 
Replaceable  Unit  or  Shop  Repairable  Unit)  a  recommended  maintenance 
approach,  namely,  repair  at  base,  repair  at  depot  or  discard. 


*  A  "false  pull"  is  defined  as  a  removal  of  an  LRU  from  an 
installation  because  of  a  suspected  equipment  failure,  which  LRU, 
however,  does  not  exhibit  any  fault  in  subsequent  test  in  the  shop. 
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SECTION  3 


INSTRUCTIONS  TO  CONTRACTORS  EOR  CARRYING  OLT  FSED  LCC  TASKS 


The  LCC  tasks  that  the  contractors  shall  carry  out  it:  the  FSKD  'Iiase 

are  established  by  the  FSED  Statement  of  Work  (SOW).  The  FSEL  1  Ease 

L(X  .'lode!  is  a  major  tool  that  shall  be  useci  by  tl>e  (.ontractor  in 

performing  these  tasks.  The  descriptions  below  .snmmartze  iiow  the 

Model  will  be  employed  fur  each  LCC  task.  Details  of  what  tt'pes  of 

computer  runs  will  be  made,  and  hfiw  input  p.ji  ametiTs  v>  i  1  I  be 

es  t  .'ib  !  i  s  hod  .  are  g  i  vc-n  in  \'o  1  ume  II  of  th'.s  niatiual  -  S.-Mions  ,  •>  , 

and  10  suppIem'Uited  by  Appeiaiices  JI:  ami  kep.or;  -.ng 

r-'qu  i  remein  s  ir(‘  definitd  ii:  the  Cont  ra(,tor  Dit.i  h‘ ap.  i  M‘ment  s  .  .st  . 

The  I'our  LCC  t  a  .ks  in  the  FSED  SOW  have  the  :  ;  b  •„  i  i.g  titles: 

(1)  Support  ConcefJt  Analysis 
1  2  )  LCC  \ C  r  1  :  ;  c.it  i  on 
(3)  Tr.iite  .-Anil  yses 
(  -I  )  LCC  Cniit  r  Is 

3.1  S,,p.pn;-;  .i.^  •.  Ai.  ily^is 

In  this  .  tin-  '  :  !it  r -a ..  t  r  si.ili  c'.i'.iih-  -.ra  re.  ,  :r.i:  enci  i:t  r.  ee. 

s'lnport  coneep-.s  t;  •.))(•  prcjiiiu.t  i. ;  li.ise  t  Si.i’.K  'I'M.E  '  e  s  ii  :  .ng 
tf.e  i.iseiine  evel  j;  depiryiiient  .IS  .n-i.ne.;  .•.  ''e,.-.  :o:  s  \..',,.iTe 

II  of  tills  ’  ser  ’liniil.  'I'hesi  t  e,;!,  opt  :  ::'r.e: ,  i  1 1  1 n s  -.'i!'.’. 

im.lucie  twe-  p'’.  ■  ;  dinbv'n'uit.  •  :  t  ;  ; r,  .  -  r,  .'■i  ,  ■.  <  .c.t'.re 

■..ost  d  ;  t  !  e  :  e:;t,es  tl.  ii  may  lesuli  :  rcm:  '.i.ai.ge-  '.iniKa-t  i;  :i.  r .  >  ]  uh 

Me  ti,  ,1,.;;  p,};  ,s  e:,  . 

T'ne  contractor  >i.all  ev.iiuue,  iisiiig  ttie  LCC  'lode  ,  ,  i  i.e  .ir;  ms 
aspects  ot  iiUernT:  oniractur  ,>ipp:.>rt  vs  ,)  lat  in  ;  c  gove t  s..;port 
for  the  initi.i'  de;  ;ovment  pi. use.  Interim  .ontra:  tor  support  may 
involve  some  k’tiC  o:  w  urcjr.ty  or  gUcir.intee  arrangen'ent  .  (L  ets  sn.al  I 
III'  eslimateC  for  ii.teritr,  t.oiitri  tor  sapport  ;•  oiods  '  ;  .  i>  .  ,  initial 
phase.s  j  c:  twe,  tiire",  lou:  and  1  ive  ye.i;  s  .  '13:'  cts  tn.it  ir" 

associ.ateo  witt  changeover  !  rom  c  u.  t  ran  t  c  i'  It  ('rgin;-  s!;|;,p;-_  si.ii; 
also  be  itn.iuded.  .Appendix  1\  of  Aotume  Ii  oi  tiiis  I  ser  ,  'Pn,  .,,i 
describes  how  the  LCC  Model  mav  be  .nianted  t<.  cons  ;  r;e 1 1  :  on  o! 
ticployment  phases,  itid  o;  '.or. t r actor  .is  well  .n-  organic  siipnort. 

In  additioi:  t<,  looking  .it  interim  coiitrictor  support,  tiie  t.onir.utt; 
shall  evaluate  the  cost  char .icter i s t  ms  n  iietime  contractor 
support,  at  least  at  tiie  depot  level. 
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The  contractor  shall  also  evaluate,  using  the  LCC  Model,  the 
suitability  and  cost  effectiveness  of  using  centralized  intermediate 
maintenance  facilities  (CIMFs),  versus  independent  base  maintenance, 
either  during  the  mature  deployment  phase  only,  or  during  both 
deployment  phases.  The  use  of  CIMFs  for  the  European  theatre  can  be 
investigated  by  changing  the  choice  of  logistic  configuration  in 
Table  8-IV  (defining  Input  File  (2))  in  Volume  II  of  this  User's 
Manual  -  See  Section  8.2.2.  Further  information  on  making 
calculations  for  CIMFs  is  given  in  Appendix  IV  of  Volume  II. 

The  contractor  should  also  note  that  the  FSED  SOW  requires  him  to 
conduct  a  Repair  Level  Analysis  (RLA),  using  the  LCC  M-^del.  The  RLA 
utilizes  the  procedures  described  in  Section  7  of  Volume  II  of  this 
l.ser's  Manual.  RLA  should  be  used  by  the  contractor  to  influence 
design  decisions.  Also,  the  RLA  program  aids  the  contractor  in 
establishing  appropriate  (and  approximately  optimum)  values  for 
contractor  inputs  of  parameters  RTS,  .S'RTS ,  and  CON'D  for  support 
concept  studies.  (See  .Apptuidix  1,  Glossary,  in  Volume  II  for 
definitions  of  these  variables.) 

It  is  expected  that  the  evaluation  of  the  pirototypc  and  subsequent 
production  model  pac.kaging  concepts  would  be  evolved  in  conjunction 
with  the  efforts  of  the  Support  Concept  Analysis  and  RLA  tasks. 
Further,  the  design  and  implemiuitat ion  approach  for  both  peculiar 
and  common  supp.-rt  ecpnpmenl  should  ho  arrived  at  in  conjunction 
with  the  at  ilvsis  of  support  concepts. 

Consideration  shall  he  given  to  the  tactical  nature  of  the  on- 
('quipirerit  and  base  level  of  f-equipment  support.  (  On-equipment" 
refers  to  m  1 1  n  t  emnice  pertormed  on  or  at  the  host  platform;  "off- 
eipiipment"  re{crs  lo  mainten.iiice  performed  at  a  base  or  depot  shop.) 
These  analyses  silou’.d  incliKie  the  recognition  of  the  requirement  to 
deploy  to  worldwide  locations  at  minimal  notice.  Furthermore,  the 
contractor  should  reognize  that  tactical  resources  to  support  field 
operations  an'  often  minimal.  Therefore,  size  and  complexity  of 
support  assets  c.  n.  have  a  detrimental  impact  on  mission  success. 

This  suggests  til. it  tiiere  .are  several  areas  of  concern  which  should 
n<  leogii  I  in'i;  1  y  I..)!!,  e  p; ;  pi’i.-nt  d 'Signers  and  support  planners.  A 
current  rnamr  i.oncern  is  the  at  a  i  1  ah  i  1  i  ty  and  ease  of  airlift.  This 
applies  to  noth  tne  support  lepioymeut  package  (support  equipment, 
tech  data,  spin,  i  ii  1  i  zed  personnel)  and  the  War  Readiness  Spares  Kit 
iWKSKi,  ,1  resi-rve  o:  si..)r<'s  to  permit  iinsupuorted  operation  for  a 
spec.  1  :  led  pc'i  .oli  o!  lime  >e.g.,  dij  days).  Interdependence  of 
support  etp.  1  pn.e.its  shill  .ilso  ho  considerei!  wlien  analyzing  and 
rec.ommend  I  ng  various  support  (.oncepts  . 
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3.2 


LCC  Verification 


In  this  task,  the  contractor  shall  recommend  to  the  government  a 
methodology  for  verifying  selected  LCC  parameters.  These 
parameters,  which  relate  to  modif icat ion/ insta 1 lat ion ,  operations 
and  support,  are  contractor-furnished  inputs  to  the  LCC  .Model.  They 
are,  moreover,  parameters  that  have  a  major  impact  on  LCC,  and  that 
may  not  be  readily  verifiable  by  the  government  at  the  time  of 
production  source  selection. 

These  selected  parameters  are  of  the  six  types  listed  below; 

(1)  Recurring  Modification/Installation  Parameters:  AKIT,  .MIMH 

(2)  Predicted  Mean  Times  between  Failures;  PMTBF 

(3)  Operation  Time  Factors:  MMPD,  MMPH 

(4)  .Maintenance  Parameters:  IPCF,  RIP,  RM 

(5)  Repair  Level  Designators:  RTS,  N'RTS ,  CON’D 
(61  Moan  Maintenance  Times:  RMH,  BCMH ,  BMH,  DMH 

(See  Volume  II  of  this  L'ser's  Manual  for  definitions  of  all  of  these 
parameters  .  I 

The  contractor  shall  consider  such  verification  approaches  as 
warranties  (e.g..  Reliability  Improvemijnt  Warranty)  and  guarantees 
(c.g.  guarantees  of  operation  cost,  support  cost  or  MTBF) .  The 
contractor  shall  evaluate  and  propose  dat.i  gathering  methodology, 
verification  processes,  and  positive  and  negative  incentive 
arrangements.  (Tociinical  data  on  warranties  and  guarantees  as 
applied  to  go\’ornment  contr.icts  will  be  supplied  to  a  contractor 
upon  his  written  renuest.) 

Where  sampling  techniques  are  recommended  the  contractor  shall 
develop  a  sampling  plan  which  reflects  the  rationale  for  the 
selection  of  a  specific  distribution  and  the  expected  parameters  of 
that  distribution  to  include  confidence  limits.  A  cost-benefit 
analysis  shall  be  done  for  each  parameter  selected  for  sampling  to 
determine  tiie  range  and  depth  of  sasipl  iiig  to  be  accomplished. 

3.3  Trade  .Analyst^ 

In  this  task  the  contiactor  siiall  identif\  and  carry  out 
modifications  in  his  TSF.D  aesign  that  will  reduce  cost.  Such 
mod  i  f  i  i.a t i ons  will  be  identified  through  trade  studies  using  the  LCC 
Model  and  will  be  carried  out  in  the  ,ir<ias  described  below. 
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(a)  Reliability  and  Maintainability.  The  contractor  shall 
investigate  the  variation  of  LCC  with  design  changes  impacting 
predicted  mean  time  between  failures  (PMTBF)  and  mean  maintenance 
times  (RMH,  BCMH,  BMH,  DMH) ,  to  determine  what  design  will  minimize 
LCC.  Changes  to  be  investigated  are  changes  in  type  and  quality 
level  of  selected  components,  changes  in  packing  density,  and  other 
related  design  changes  within  the  overall  scope  of  the  contractor's 
FSED  design  concept. 

(b)  Installation  Characteristics.  The  contractor  shall 
identify  design  choices,  within  the  overall  framework  of  his  FSED 
design  concept,  that  impact  the  cost  of  host  platform  modification 
and  SEEK  TALK  installation  for  the  platforms  and  terminal 
configurations  listed  below.  In  particular,  design  choices 
impacting  the  recurring  mod/ instal  lat  ion  labor  hours  (MI.MH)  for 
antennas,  cabling,  control  panel  and  electronic  boxes  should  be 
emphasized.  In  making  this  study,  the  contractor  shall  utilize  data 
on  the  following  airborne  platforms:  F-16,  A-10,  OV-10  (all  full-up 
or  Type  I  configuration);  F-4,  F-15  (partial  array  or  Type  II 
configuration);  and  E-3A  (modem  only).  The  contractor  shall  also 
utili.je  data  on  these  ground  platforms:  FACP,  CRC  and  TACP. 

(c;  Timing  Net  Approach.  The  contractor  shall  investigate  the 
variation  of  LCC  with  different  approaches  to  the  timing  net  and 
master  clock  terminal  designs--within  his  overall  sytem  design 
concept.  Changes  impacting  operational  labor  (MMPD,  MMPM)  as  well 
as  production  and  other  cost  elements  shall  be  considered. 

/ 

The  contractor  shall  consider  at  least  the  following  issues  in 
his  analysis: 

o  What  fraction  of  the  airbases  and  ground  sites  for 
SEEK  TALK  equipment  will  require  master  clocks. 

o  Whether  these  clocks  will  or  will  not  be  all  identical. 

o  What  timing  net  redundancy  will  be  required. 

o  What  method  of  distribution  to  prime  mission  equipment 
i PME J  terminals  -  airborne  and  ground  -  will  be  used. 

o  How  the  above  will  impact  on  operational  labor  to 
initialize  PME  terminals. 

(d)  Commoiial  ity .  The  contractor  shall  determine  the  LCC 
impact  of  various  degrees  of  commonality,  a)  between  functionally 
similar  SRLs,  and  h)  both  he-tween  SRlis  and  between  LRLs ,  for  the 
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platform  types  identified  below.  On  the  basis  of  this  determination 
the  contractor  shall  recommend  what  degree  of  commonality  is  most 
appropriate  for  SEEK  TALK.  Factors  that  shall  be  taken  into  account 
are  at  least  the  following: 


o  Differing  form/fit  characteristics  of  different  host 
platforms . 


o  Differing  performance  requirements  (e.g.,  amount  of 
conferencing,  timing  requirements)  specified  for 
different  host  platform  classes. 

o  Differing  operational  environments  and  electrical 
integration  characteristics. 


o  Differing  AM  radios  that  must  be  interfaced. 

o  Differences  between  the  ground  and  airborne 
terminal  requirements,  taking  into  account 
environment,  usage  rate,  effects  on  support 
capabi 1  it ies . 

In  carrying  out  the  commonality  studies,  the  contractor  shall 
make  use  of  data  on  the  following  platform  types:  F-A,  F-15,  F-16, 
A-IC,  OV-10,  E-3A,  FACP,  CRC  and  T^iCP.  These  are  designated  "basis" 
platforms,  since  they  furnish  the  foundation  or  basis  for 
calculation  of  mod i f i cat  ion/ insta 1 1  at  ion  costs  for  the  system. 


3  .  -f  LCC  Coritro  I  s 

This  task  integrates  the  efforts  of  the  foregoing  LCC 
requirements  into  a  coordinated  LCC  program,  tracks  actions  taken  to 
reduce  costs,  and  provides  a  running  documentation  of  results.  The 
contractor  shall  employ  the  LCC  Model,  and  tlie  detailed  procedures 
outlined  in  Vols.  1  and  II  of  this  Iser's  Manual,  in  carrying  out 
the  tasks  defined  below. 

(a)  Assembling  the  LCC  Program  Baseline.  The  contractor  shall 
utilize  the  results  of  Tasks  1  through  3  of  the  Advanced  Development 
Phase  SOW  (Annex  Dj.  the  material  presented  in  his  proposal  for 
F.SED.  and  all  relevant  guidance  provided  by  the  Government 
(including  the  FSED  Phase  LCC  Model  and  User's  Manual),  to  assemble 
an  LCC  program  baseline  cost  estimate.  This  baseline  estimate  shall 
incorporate  the  data  elements  shown  in  Table  3-1. 
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Table  3-1 

COST  ELEMENTS  FOR  LCC  TARGETS 


A.  Breakdown  of  LCC  by  Type  of  Expense 
RDT&E 


Recurring  Support 


Equipment  Acquisition 

Prime  Mission  Equipment,  Airborne 
Prime  Mission  Equipment,  Ground 
Timing  Net  Equipment 

Modification/ Installation 
Non-Recurring  Cost 
Recurring  Labor  Cost 
Recurring  Group  A  Kits 


Replacement  Spares 
Base 
Depot 

On  Equipment  Maintenance 
Off-Equipment  Maintenance 
Support  Equipment  Maintenance 
Item  Inventory  Management 
Recurring  Training 
Technical  Data  Maintenance 


Initial  Support  Acquisition 
Initial  Spares 
Base 
Depot 

Support  Equipment* 

New  Item  Entry 
Initial  Training 
Initial  Technical  Data 

TOTAL  INVESTMENT  COST 


Operations  Cost 

Operational  Labor 
Added  Fuel  Consumption 

TOTAL  OWNERSHIP  COST 

TOTAL  LCC 

*Includes  cost  of  ATE 
programming  and  adaptors. 


B.  Supporting  Breakdown  -  Equipment  Acquisition  by  Terminal  Configuration 

Prime  Mission  Equipment,  Airborne  Prime  Mission  Equipment,  Ground 
Type  I  (Maximum  or  full-up)  Type  II  (partial  array) 

Type  II  (Intermediate  or  partial  array)  Type  III  (modem  only) 

Type  III  (Minimum  or  modem  only) 


C.  Supporting  Breakdown  -  Mod/Installation  for  Basis  Platforms 

For  each  of  the  following  platforms,  target  non-recurring  cost, 
recurring  labor  cost  and  recurring  A-Kit  cost: 

CRC  -  Modem  only 

F-16  -  Full-up  FACP  -  Modem  only 

A-10  -  Full-up  TACP  -  Partial  Array 

OV-10-  Full-up  (mobile  platform  only) 

F-15  -  Partial  Array 

F-4  -  Partial  Array 

E-3A  -  Modem  only 
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Note  that  Table  3-1  consists  of  three  parts.  Part  A  contains  a 
breakdown  of  LCC  by  type  of  expense.  Part  B  provides  a  supporting 
breakdown  of  prime  mission  equipment  by  type  of  configuration  and  by 
airborne  or  ground-based  host  platform.  Part  C  is  a  breakdown  of 
selected  modification/ installation  costs  by  the  "basis"  platform 
types  listed  in  Section  3.3  above. 

The  baseline  shall  be  used  as  a  point  of  departure  for  parts 
(b) ,  (c) ,  (d)  and  (e)  defined  below,  and  shall  not  be  changed 
without  written  consent  of  the  Air  Force.  The  baseline  shall  be 
reported  in  the  first  draft  of  the  LCC  Document  defined  in  the  CDRL. 

(b)  Accuracy  Study.  The  contractor  shall  make  an  accuracy 
study  of  selected  contractor  input  parameters  to  the  LCC.  The 
following  parameters  shall  be  included: 

PRODUCTION:  TU’PP(NP) ,  TUPT(\P)  -  Unit  Terminal  costs 

UP(I)  -  Unit  ITEM  Cost 

MOD/ INSTALL:  NRMI(NP)  -  non-recurring  cost 

AKIT(NP),  .MIMH(N'P)  -  Recurring  cost  parameters 

OPERATIONS:  .MMPD(NP).  MMPM(NP)  -  labor  minutes  per  day 

and  per  mission 

SUPPORT :  PMTBF(I)  -  reliability 

RM(I)  -  repair  materials  factors 

BCMH(I),  BMH(I),  DMH(I),  RMHCD  -  maintenance  times 
CSEIL),  MSEfL)  -  support  equipment  cost  parameters 

See  Appendix  I  of  Volume  II  of  this  User's  Manual  for  definitions  of 
these  parameters. 

For  each  of  the  parameters  identified  above,  the  contractor  shall 
estimate  an  optimistic  value  and  a  pessimistic  value  about  the  mean 
value  utilized  in  part  (a)  above.  These  shall  be  estimated  such 
that  they  represent  approximately  one  standard  deviation  on  each 
side  of  the  mean  (l.e.,  the  16th  and  84th  percentile,  while  the 
mean  is  about  the  50th  percentile) .  The  contractor  shall  also 
provide  computer  runs  of  the  LCC  Model  with  all  optimistic  and  with 
all  pessimistic  parameter  inputs,  to  supplement  the  run  with  all 
mean  values  that  was  carried  out  in  part  (.a). 

(c)  LCC  Target  .Management.  The  contractor  shall  establish 
rational  targets  for  total  LCC  partitioned  to  the  data  elements 
shown  in  Table  3-1.  Targets  shall  be  formally  established  in  the 
format  of  Table  3-1  and  reported  to  the  Air  Force  in  the  first  draft 
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of  the  LCC  Document  defined  in  the  CDRL.  In  addition,  the 
contractor  shall  compute  differences  between  cost  estimates  and  cost 
targets.  The  contractor  shall  carry  out  a  dynamic  program  for 
driving  the  LCC  cost  estimates  toward  the  established  targets. 

It  must  be  stressed  that  the  objective  of  the  cost  element 
targeting  is  to  minimize  total  LCC.  This  is  of  course  different 
from  minimizing  cost  elements  individually.  In  performing  trade 
studies,  contractors  may  find  that  a  lower  total  LCC  may  be  obtained 
by  increas ing  cost  in  one  area  in  order  to  accomplish  a  greater 
reduct  ion  in  some  other  area.  Thus,  for  example,  an  upgrading  of 
component  reliability  might  increase  unit  production  cost,  but 
provide  an  overall  reduction  in  LCC  by  decreasing  support  cost. 
Hence,  it  is  not  necessary  that  targets  for  all  cost  elements  be 
lower  than  the  corresponding  cost  estimates;  some  may  be  higher. 

(d)  Maintaining  a  Current  LCC  Estimate.  The  LCC  data  file 
shall  be  updated  concurrently  with  engineering  and  program 
decisions.  For  each  change  in  the  LCC  estimate  the  contractor  shall 
maintain  a  record  of  the  change,  the  reason  for  its  implementation 
and  the  resultant  change  in  LCC.  Current  estimates  shall  be 
maintained  for  the  data  elements  shown  in  Table  3-1. 

(e)  Results  of  LCC  Management.  LCC  management  efforts  shall 
be  documented  in  accordance  with  the  CDRL  and  presented  at  all 
Government  contractor  program  reviews.  The  contractor  shall  carry 
out  an  aggressive  program  to  publicize  program  LCC  objectives  and 
accompl ishments  to  project  personnel,  suppliers  and  sub  or  associate 
contractors . 
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